The azimuthal correlations between heavy-flavour hadrons or heavy-flavour decay electrons with charged particles in Pb-Pb collisions give insight on the modification of charm-jet properties in nucleus-nucleus collisions and the mechanisms through which heavy quarks in-medium energy-loss takes place. Studies in pp collisions, besides constituting the necessary baseline for nucleus-nucleus measurements, are important for testing expectations from pQCD-inspired Monte Carlo generators. In ALICE heavy-flavour hadrons are studied via their fully reconstructed hadronic decays (D mesons and Λ c baryon), via semileptonic decays of charmed baryons (Λ c , Ξ c ) and via leptons coming from heavy-flavour hadron decays. In particular in the central barrel, η < |0.8|, the electrons from heavy-flavour hadron decays are investigated. This proceeding will include the study of azimuthal correlations of D mesons with charged particles in pp collisions and heavy-flavour decay electrons with charged particles in pp and Pb-Pb collisions at different energies available at the LHC. The Experimental results will also be compared with the expectations from POWHEG and PYTHIA event generators.
Introduction
ALICE is a dedicated experiment at the LHC to study nuclear matter at extreme conditions of high temperature and high energy density at which quarks are de-confined and gives rise to a new state of matter known as Quark-Gluon Plasma (QGP). Due to their large masses, heavy quarks (charm and beauty), are produced in the early stages of the collision, via hard partonic scattering processes, and they are expected to experience the full evolution of the system propagating through the medium produced in such collisions. Therefore, they are considered to be the ideal probe to study the medium properties.
The angular correlations between heavy-flavour hadrons or heavy-flavour decay electrons and charged particles are sensitive to the charm fragmentation as well as the charm production mechanisms. Thus, this study allows us to characterize the heavy-quark fragmentation process and its possible modification inside the medium. Studies in pp collisions, besides constituting the necessary baseline for nucleus−nucleus measurements, are important for testing expectations from pQCD-inspired Monte Carlo generators.
Data Set and Experimental Setup
The ALICE apparatus has excellent capabilities for heavy-flavour measurements. A detailed description of the ALICE detector and its performance can be found in [1] . The sub-detectors used for this analysis are: Inner Tracking System (ITS) for vertex and track reconstruction, Time Projection Chamber (TPC) for track reconstruction and particle identification (PID) via dE/dx, Time-of-Flight (TOF) for particle identification, V0 (scintillator array) for event triggering, Electromagnetic Calorimeter (EMCal) for high-p T trigger and PID.
The 
Analysis Detail
The two particle azimuthal correlation function is defined by the per-trigger associated yield of charged particles i.e.,
where, N trigg is the number of trigger particles. The function S(∆η, ∆ϕ) is the differential measure of per-trigger distribution of associated hadrons in the same-event, i.e,
The background distribution function B(∆η, ∆ϕ) is defined as:
The factor B(0,0) in Equation (1) is used to normalize the mixed-event correlation function such that it is unity at (∆η, ∆ϕ) = (0, 0). The azimuthal correlation distributions (normalized with number of triggers) are fitted with two Gaussian functions, to account for the correlation peaks in the near-side (∆ϕ = 0) and away-side (∆ϕ = π), and a constant (baseline), allowing us to extract quantitative observables such as the near-side associated yield, near-side peak width and baseline [3] .
The analysis steps for azimuthal correlations between heavy-flavour decay electrons and charge particles are following:
• Electrons are identified using TPC dE/dx and E/p method, where E is the energy deposited in the calorimeter and p is the track momentum measured by the TPC.
• Non heavy-flavour electrons are identified using invariant mass method where the e − candidates are combined with all other e + with a small opening angle.
• (∆ϕ, ∆η) correlation distribution is obtained between inclusive electrons and charged particles.
• Detector effects are corrected using mixed-event technique and correlation distributions are projected on ∆ϕ.
• An efficiency correction is implemented to obtain the ∆ϕ distribution non-HF contribution.
• The HFe -charged particle distribution is found by subtracting the non-HF ∆ϕ distribution from the inclusive one followed by a normalization with the number of triggers.
Results
An example plot for the azimuthal correlation distribution is shown in Figure 1 for D-mesons with p T 8-16 GeV/c and charged particle with p T > 0.3 GeV/c. The results of correlation distributions are compared among pp collisions at √ s = 7 TeV and 13 TeV and p-Pb collisions at √ s NN = 5.02 TeV data and good compatibility within uncertainties is found. This points to the similar charm-jet properties among each collision system. Figure 2 shows the comparison of results in pp collisions at √ s = 7 TeV and 13 TeV with different Monte-Carlo event generators like PYTHIA6, PYTHIA8 and PYTHIA6+POWHEG [4, 5] . From these figures, we can find a good agreement of physical observables with MC generators in the near-side region. 
Summary and Outlook
The measurements on azimuthal correlations of D mesons and heavy-flavour decay electrons with charged particles in pp, p-Pb and Pb-Pb collisions have been reported. For pp √ s = 13 TeV, √ s = 7 TeV and p-Pb at √ s NN = 5.02 TeV, the correlation distributions are compatible within uncertainties.
The near-side observables show agreement within errors among the different collision system. The results also show good agreement with different MC event generators in the near-side region. For heavy-flavour decay electron-charged particle correlation analysis, there is a hint of an enhancement in the near side for 0-20% most central Pb-Pb collisions. The suppression of away-side correlation peaks gives hint to the in-medium energy loss. More precise and differential measurements are expected with pp data recorded in 2017 and 2018 and the upcoming Pb-Pb data.
